It is widely recognized that stratiform heating contributes significantly to tropical rainfall 
Introduction
can be explained in large part by the mechanism of downdrafts induced by the evaporation of 163 stratiform rain which helps re-moisten the mid-troposphere and cool and dry the boundary 164 layer. The latter makes cold pools that expand and strengthen with the extent and strength 165 of the stratiform heating, and which are believed to play a major role in re-initiating new 166 convection in the neighbouring grid cells thus leading to propagating organized convective 167 systems, cf. the stratiform instability (Majda and Shefter 2001; Mapes 2000) . A summary 168 and conclusion is given in Section 5. heating provided by the SMCM. HOMME is a highly scalable dynamical core based on 183 spectral elements in the horizontal and finite differences in the vertical and uses a cubed 184 sphere geometry. In our setting, each face of the cube carries 20 integration elements of 185 four degrees of freedom. This is roughly equivalent to a horizontal grid size of 167 km. We In the SMCM, the vertical profiles of convective heating and cooling associated with the 191 congestus, deep, and stratiform cloud types are prescribed while the heating rates (H c , H d 192 and H s ) obey the closure equations in (1).
Here q is the vertically averaged tropospheric moisture and θ eb is the boundary layer equiv- drives the HOMME dynamical core.
203
The boundary layer equivalent potential temperature θ eb and vertical average moisture q 204 which appear in the closure equations in (1) satisfy, area fraction, on the form of a three-species birth-death process at each GCM grid box.
231

9
The area-fraction birth-death process is evolved in time using Gillespie's exact algorithm (Gillespie 1975 (Gillespie , 1977 progressive transition to deep convection as observed in nature.
245
The transition rates in Table 2 are given in terms of transition time scales denoted by τ kl .
246
They form a set of seven parameters whose values are uncertain. However some attempts to 247 infer them from data do exist (Peters et al. 2013; De La Chevrotiere et al. 2014) . To take 248 into account the dependence of these parameters on the GCM grid resolution (in a crude 249 way), the extra parameter τ grid is introduced in FMK12. Following DKM15, here we use 250 τ grid = 2. The number of lattice sites, n × n is another important parameter of the SMCM.
251
Here we use the conservative value of n = 40. The sensitivity of the results to both τ grid and
252
n is documented in DKM15.
253
To limit the effect of the cumulus heating to the tropics, we introduce a mask in the 
Stratiform transition from CCWs to MJO regimes
296
Three more experiments (Table 3) Table 3 .
301
In EXP2, we decrease α s to 0.25 and keep τ 30 = 5τ grid to separate the effect of the two 
330
To further demonstrate the tendency of stronger stratiform heating to yield better MJO 331 simulation, we did another experiment with α s = 0.75 and τ 30 = 5τ grid (results not shown).
332
It resulted in similar and slightly stronger MJO-like organization than EXP1 and EXP3. 
The stratiform organization mechanism
349
In this section we attempt to elucidate the physical mechanism through which the strat- heating is the result of the associated compensating updrafts.
407
We thus repeat the simulation EXP1 but with a smaller congestus formation time scale, rain, which in turn drives cold pools in the boundary layer.
445
Here the crucial role of stratiform heating for the simulation of MJO-like convective orga-446 nization in the coupled HOMME-SMCM is tested by changing a few key model parameters.
447
In a first step, the amount of stratiform heating produced by the model was tested through or the spreading of cold pools in the boundary layer (Savarin et al. 2012; Feng et al. 2015) .
472
This extreme sensitivity of the model simulations to stratiform heating and especially 473 evaporation of stratiform rain raise the question about the universality of such parameters.
474
In nature, the strength and importance of such processes is often dictated by the large 475 scale conditions. While the amount of stratiform is clearly depending on the strength and 476 abundance of deep convection, the dependence is not a simple linear relationship. The
477
proportion of deep convection that is being delayed as stratiform rain is not linear nor simple. 
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